Experimental approaches to study PPAR gamma agonists as antidiabetic drugs.
Peroxisome proliferator-activated receptors (PPARs) are members of the nuclear hormone receptor superfamily of ligand-activated transcription factors that are related to retinoid, steroid and thyroid hormone receptors. Since PPARs appear to be closely involved in the regulation of dietary fat storage and catabolism, they have been established as an important target for the treatment of type 2 diabetes and other disorders associated with the high intake of dietary fat. Thiazolidinediones (TZDs) were the first class of compounds to be identified as PPAR gamma-ligands, constituting a new class of antidiabetic drugs that have recently been introduced as therapeutic agents for the treatment of type 2 diabetes mellitus by acting as insulin sensitizers. These compounds improve insulin resistance by increasing cell sensitivity to insulin. In fact, PPAR gamma agonists increase peripheral insulin sensitivity by increasing the transcription of genes, which, in turn, increase glucose uptake, also improving insulin-stimulated glucose disposal in muscle. PPAR gamma agonists increase insulin signaling, reduce circulating levels of free fatty acids and stimulate adipocyte differentiation, thus favoring the formation of smaller, more insulin-sensitive adipocytes. TZDs have been proven effective in different experimental models to evaluate their effectiveness as an antidiabetic agent, and the involvement of PPAR gamma in the pharmacological effects of these compounds has been supported by studies showing an excellent correlation between the hypoglycemic action of these drugs and their affinity for PPAR gamma. Despite this evidence, the site of action and the molecular mechanism of TZDs remain unclear. The aim of the present article was to review and discuss the most relevant pharmacological studies performed in the search for establishing the mechanism of action of antidiabetic TZDs and related compounds acting as PPAR gamma agonists, as well as to summarize those representative experimental approaches currently used to evaluate PPAR gamma agonists as therapeutic agents for the treatment of insulin-resistant type 2 diabetes mellitus.